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(57) ABSTRACT

The embodiments of the disclosed technology provide an
array substrate and manufacturing method thereof, and liquid
crystal display. The array substrate comprises a base substrate
comprising a pixel region and a driving circuit region. The
driving circuit region formed on the base substrate comprises
a common electrode driving interface pattern, and a gate
driving interface pattern and a data line driving interface
pattern, which are connected with the common electrode
driving interface pattern, and the common electrode driving
interface pattern comprises slits therein and the portions of
the common electrode driving interface pattern divided by the
slits are connected with one another.

7 Claims, 7 Drawing Sheets
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Fig. 2B
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Fig. 3B




U.S. Patent Mar. 1, 2016 Sheet 6 of 7 US 9,274,388 B2

Fig. 3C
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1
ARRAY SUBSTRATE HAVING COMMON
ELECTRODE DRIVING INTERFACE
PATTERN WITH SLITS, AND
MANUFACTURING METHOD THEREOF,
AND LIQUID CRYSTAL DISPLAY

BACKGROUND

Embodiments ofthe disclosed technology relate to an array
substrate, a liquid crystal display and a method of manufac-
turing the array substrate.

Currently, liquid crystal displays are commonly used flat
panel displays; thin film transistor liquid crystal displays
(TFT-LCDs) have become the main type of liquid crystal
displays due to advantages of low volume, low power con-
sumption, no irradiation and so on. Generally, a TFT-LCD
comprises a liquid crystal panel, a driving circuit and a back-
light. The liquid crystal panel is the main component of the
TFT-LCD and comprises an array substrate, a color filter
substrate and a liquid crystal layer filled between the array
substrate and the color filter substrate. The liquid crystal
molecules of the liquid crystal layer rotate in order under the
control of the voltages provided by the driving circuit so as to
produce switch of light between brightness and darkness, and
the control of the voltage is accomplished by thin film tran-
sistors.

FIG. 1A is a partial structure top view of a conventional
array substrate, and FIG. 1B is a sectional structural side view
along a line A-A in FIG. 1A. As shown in FIGS. 1A and 1B,
the array substrate comprises: a base substrate 1; data lines 5
and gate lines 2, formed to transversely and longitudinally
cross each other on the base substrate 1; pixel units, arranged
in a matrix form and defined by the data lines 5 and the gate
lines 2. Each pixel unit comprises a thin film transistor (TFT)
switch and a pixel electrode 11. Each TFT switch comprises
a gate electrode 3, a source electrode 7, a drain electrode 8,
and an active layer 6, which comprises a semiconductor layer
601 and an ohmic contact layer 602. The gate electrode 3 is
connected with a gate line 2; the source electrode 7 is con-
nected with a data line 5; the drain electrode 8 is connected
with the pixel electrode 11, and the active layer 6 is formed
between the source and drain electrodes 7 and 8 and the gate
electrode 3. The gate line 2 and the gate electrode 3 are both
covered by a gate insulation layer 4 so as to make the gate line
2 and the gate electrode 3 insulated from the TFT switch and
the data line 5. The TFT switch and the data line 5 are both
covered by a passivation layer 9 insulating the TFT switch
and the data line 5 from the pixel electrode 11. The pixel
electrode 11 can be connected with the drain electrode 8
through a passivation layer via 10. The above structure and
patterns constitute a pixel region 30 on the array substrate (the
portion surrounded by the dotted line in FIG. 1A), and an
interface region 40 is outside of the pixel region. The detailed
pattern in the interface region 40 is not shown in FIG. 1A.

As the development of TFT-LCD technologies, the
requirement on viewing angle property of TFT-L.CDs is con-
tinuously improved, so the technologies for wide viewing
angle are proposed. Among the technologies for wide view-
ing angle, a technology of fringe field switch (FFS) adopts a
transparent pixel electrode and a transparent common elec-
trode both formed on a base substrate to produce a fringe field
between the transparent common electrode and the transpar-
ent pixel electrode to drive the liquid crystal molecules above
the transparent common electrode and the transparent pixel
electrode. This FFS technology can widen viewing angles
and improve the transmitting efficiency of the liquid crystal
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layer, thus has become a wide viewing angle technology
which is widely researched and used.

The array substrate of an FFS type TFT-LCD can generally
be manufactured by a five-mask process: in a first mask
process, a first transparent common electrode layer (e.g., an
indium tin oxide (ITO) layer) is formed on the base substrate,
and then patterned to form a transparent common electrode
comprising a common electrode line and a transparent elec-
trode; gate lines and gate electrodes are formed in a second
mask process, that is, the gate lines and the gate electrodes are
formed on the transparent common electrode; patterns (SDT
patterns) comprising data lines and active layers (generally
comprising a semiconductor layer and an active silicon
island), source and drain electrodes of TFTs are formed in a
third gray tone or half tone mask, wherein the source and
drain electrodes are formed above the active layer in each
TFT, and the data lines are formed perpendicular to the gate
lines; a passivation layer and passivation layer via holes are
formed in a fourth mask, wherein the passivation layer is
formed on the source and drain electrodes and cover the entire
base substrate, and the passivation layer via holes are formed
at the positions corresponding to the drain electrodes; in the
fifth mask, a transparent pixel electrode layer (e.g., an ITO
layer) is formed and then patterned to form the transparent
pixel electrodes connected with the drain electrodes through
the passivation layer via holes.

It is important to reduce the number of the mask process
during the manufacturing of a TFT-LCD for lowering the
manufacturing cost of TFT-LCDs. Thus, in order to reduce
the manufacturing cost of TFT-LCDs a four-mask process is
currently adopted to manufacture FFS type TFT-LCDs. The
four-mask process differs from the five-mask process in that:
the transparent common electrode, gate lines and gate elec-
trodes are simultaneously formed in the first mask process by
using a gray tone or half tone mask; at the same time, periph-
eral driving circuits, such as an interface region of the gate
lines, an interface region of the common electrodes and so on,
are also formed in the first mask process.

However, in the conventional technology, in forming the
transparent common electrode, the gate lines and the gate
electrodes through a gray tone or half tone mask, since the
concentration of developing solution in the pixel region adja-
cent to the driving circuit pattern in the peripheral driving
circuit region become not uniform with respect to the driving
circuit pattern, which causes the thickness of the photoresist
in the pixel region adjacent to the diving circuit pattern layer
after exposure and development is obviously smaller than that
in the other portions of the pixel region. In the resultant
product, there exists a cloudy Mura (as shown in FIG. 2A) at
the edge of the pixel region adjacent to the driving circuit
pattern. Such cloudy Mura may have an influence on the
subsequent etching procedure, causing increased difficulty
for the etching process, making it difficult to control the
parameters of the etching process, giving rise to occurrence of
etching Mura, and decreasing the yield of products.

SUMMARY

According to one aspect of the disclosed technology, an
array substrate is provided. The array substrate comprises a
base substrate comprising a pixel region and a driving circuit
region; wherein the driving circuit region formed on the base
substrate comprises a common electrode driving interface
pattern, and a gate driving interface pattern and a data line
driving interface pattern, which are connected with the com-
mon electrode driving interface pattern, and wherein the com-
mon electrode driving interface pattern comprises slits
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therein and the portions of the common electrode driving
interface pattern divided by the slits are connected with one
another.

According to another aspect of the disclosed technology, a
liquid crystal display is provided. The liquid crystal display
comprises an outer frame, a liquid crystal panel and a driving
circuit. The liquid crystal panel comprises a color filter sub-
strate, an array substrate as described above and a liquid
crystal layer filled between the color filter substrate and the
array substrate.

According to another aspect of the disclosed technology,
there is provided a method of manufacturing an array sub-
strate. The method comprises following steps in order:
sequentially depositing a transparent common electrode thin
film and a gate metal thin film on a base substrate and then
forming patterns comprising a transparent common elec-
trode, a gate line, a gate electrode, a common electrode driv-
ing interface pattern and a gate line driving interface pattern
through a first photolithography process, wherein slits are
formed in the common electrode driving interface pattern,
and the portions of the common electrode driving interface
pattern divided by the slits are connected with one another;
sequentially depositing a gate insulation layer thin film, an
active layer thin film and a source and drain metal thin film on
the base substrate and then forming patterns comprising a
gate insulation layer, an active layer, a data line, a data line
driving interface pattern, a source electrode and a drain elec-
trode through a second photolithography process; depositing
apassivation thin film on the base substrate and then forming
patterns comprising a passivation layer and a passivation
layer via hole through a third photolithography process; and
depositing a pixel electrode thin film on the base substrate and
then forming patterns comprising a pixel electrode through a
fourth photolithography process, wherein the pixel electrode
is connected with the drain electrode by the passivation layer
via hole.

Further scope of applicability of the disclosed technology
will become apparent from the detailed description given
hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from the following detailed
description.

BRIEF DESCRIPTION OF DRAWINGS

The disclosed technology will become more fully under-
stood from the detailed description given hereinafter and the
accompanying drawings which are given by way of illustra-
tion only, and thus are not limitative of the disclosed technol-
ogy and wherein:

FIG. 1A is a partial top structural view of a conventional
array substrate;

FIG. 1B is a side sectional structural view along the line
A-A in FIG. 1A,

FIG. 2A is a top structural view of a conventional array
substrate;

FIG. 2B is an enlarged view of the common electrode
driving interface pattern in FIG. 2A;

FIG. 3A is a top structural view of the array substrate
provided by a embodiment of the disclosed technology;

FIG. 3B is an enlarged view of the common electrode
driving interface pattern in FIG. 3A;

FIG. 3C is a view of a positional relationship of the driving
circuit region and the pixel region in FIG. 3A; and
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FIG. 3D is a view of another positional relationship of the
driving circuit region and the pixel region in FIG. 3A.

DETAILED DESCRIPTION

Embodiments of the disclosed technology will be
described clearly and completely in combination with the
figures of the embodiments of the disclosed technology, so as
to make objects, technical solutions and advantages of the
embodiments of the disclosed technology to be clearer. Obvi-
ously, the described embodiments are portion of the embodi-
ments of the disclosed technology, not all the embodiments.
Based on the embodiments of the disclosed technology, the
other embodiments obtained by those skilled in the art with-
out giving inventive work belong to the scope of the disclosed
technology.

First Embodiment

FIG. 3A is a top structural view of an array substrate
provided by an embodiment of the disclosed technology, F1G.
3B is an enlarged view of the common electrode driving
interface pattern in FIG. 3A, and FIG. 3C is a view of the
positional relationship of the driving circuit region and the
pixel region in FIG. 3A. As shown in FIG. 3A, the array
substrate of the present embodiment comprises a base sub-
strate 1, and a pixel region 50 and a driving circuit region 60
are formed on the base substrate 1.

A transparent common electrode and data lines and gate
lines transversely and longitudinally crossed with each other
are formed on the base substrate in the pixel region 50. The
data lines and the gate lines define the pixel units arranged in
a matrix form, and each pixel unit comprises a thin film
transistor (TFT) switch and a pixel electrode. Each TFT
switch comprises a gate electrode, a source electrode, a drain
electrode, and an active layer formed between the gate elec-
trode and the source and drain electrodes. The gate electrode
is connected with a gate line, the source electrode is con-
nected with a data line, and the drain electrode is connected
with the pixel electrode of the corresponding pixel region.
The gate line and the gate electrode are provided above the
transparent common electrode, and are integrally formed on
the base substrate 1, the gate line is covered by a gate insula-
tion layer; an active layer is formed on the gate insulation
layer, and then the source and drain electrodes, the active
layer and other elements of the TFT are fainted on the gate
insulation layer.

A common electrode driving interface pattern 61, a gate
line driving interface pattern 62 and a data line driving inter-
face pattern 63 are formed on the base substrate 1 in the
driving circuit region 60. The gate line driving interface pat-
tern 62 and the data line driving interface pattern 63 are
connected with the common electrode driving interface pat-
tern 61, respectively. The gate line driving interface pattern 62
is connected with an external driving circuit and supplies the
gate voltages to the gate lines, and at the same time supplies
acommon electrode voltage to the common electrode driving
interface pattern 61, which is connected with the gate line
driving interface pattern 62. The data line driving interface
pattern 63 is connected with an external driving circuit and
supplies data signal to the data line, and at the same time
supplies a common electrode voltage to the common elec-
trode driving interface pattern 61, which is connected with the
data line driving interface pattern 63. As shown in FIG. 3B, in
the present embodiment, slits 611 are formed in the common
electrode driving interface pattern 61. Further, the respective
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portions of the common electrode driving interface pattern 61
divided by the slits 611 are connected with one another.

In the conventional technology, the common electrode
driving interface pattern is formed along with the pattern of
the transparent common electrode, the gate lines, and the gate
electrodes, and the detailed structure can be found in FIGS.
2A and 2B. In the exposure process in the manufacturing
procedure of the conventional array substrate, the common
electrode driving interface pattern 61 correspond to the unex-
posed region of the mask plate; thus in the developing pro-
cess, the photoresist (e.g., positive photoresist) coated for
forming the common electrode driving interface pattern 61
will be remained completely, that is, substantially does not
consume the developing solution; the common electrode
driving interface pattern 61 shown in FIG. 2B is further
formed through a subsequent etching process. From the
above analysis, as to the conventional technology, during
forming the common electrode driving interface pattern 61,
since the developing solution is not substantially consumed,
the concentration of developing solution in the area for the
common electrode driving interface pattern is higher than that
in the surrounding and adjacent pixel regions, so the devel-
oping solution will flow or diffuse from the high concentra-
tion region to the low concentration region, making the con-
centrations of the developing solution not uniform over the
entire pixel region. That is, the concentrations of the devel-
oping solution in the portion of the pixel region adjacent to the
driving circuit region is relatively higher, and more photore-
sist will be removed in developing in this region, i.e., more
film may be etched away. As a result, cloudy Mura as shown
in FIG. 2A appears.

Compared with FIG. 2B, the slits 611 are formed on the
common electrode driving interface pattern 61 in the present
embodiment; during forming the common electrode driving
interface pattern 61 comprising the slits 611, the portion of
the mask plate for exposure corresponding to the common
electrode driving interface pattern 61 comprises slits corre-
sponding to the slits 611, that is, the position of the common
electrode thin film corresponding to the silts of the common
electrode driving interface pattern 61 will be subject to partial
exposure and development and then etched; in this way, in the
developing process, the developing solution corresponding to
the common electrode driving interface pattern 61 can be
partly consumed, and therefore the concentration of develop-
ing solution in this region is decreased, reducing and elimi-
nating the difference of the concentration of developing solu-
tion in the driving circuit region and the portion of the pixel
region adjacent thereto, which ensures the uniformity of the
concentration of developing solution throughout the pixel
region. The cloudy Mura phenomenon can be alleviated or
eliminated, and the yield and quality of the final array sub-
strate can be improved.

Further, in the above technical solution, the slits 611 may
be uniformly distributed in the common electrode driving
interface pattern 61. Such structure may be achieved by using
a mask plate which has uniformly distributed slits at the
position corresponding to those in the common electrode
driving interface pattern 61. Such structure can make the
developing solution in the region corresponding to the com-
mon electrode driving interface pattern 61 to be uniformly
consumed, and make the formed common electrode driving
interface pattern 61 be of better quality.

Further, in the above technical solution, the shape of each
slit 611 may be a quadrangle, and for example may be a
rectangular, a parallelogram or an irregular quadrangle, as
shown in FIG. 3B, but the disclosed technology is not limited
thereto. For example, the slits 611 may also be a structure
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having a round shape, an elliptical shape or other polygonal
shape which is uniformly distributed in the common elec-
trode driving interface pattern 61. Moreover, those skilled in
the art can choose a desired shape in combination with the
actual manufacturing process, and guarantee that the slit
shape on the used mask plate is consistent with the desired
shape.

In addition, as shown in FIG. 3C, in the array substrate of
the present embodiment, a distance “d1” between the driving
circuit region (for illustration purpose, the driving circuit
region is represented with the common electrode driving
interface pattern in FIG. 3C, and its position is shown by the
solid line) and the pixel region is equal to or greater than 3
mm. In the conventional technology, a distance “d2” between
the driving circuit region and the pixel region is generally
between 1 and 1.5 mm, and the position of the driving circuit
region may be referred to the dotted line in FIG. 3C. Com-
pared with the conventional technology, the present embodi-
ment increases the distance between the driving circuit region
and the pixel region to further reduce the influence of the
driving circuit region on the concentration of developing
solution in the adjacent portions of the pixel region, allowing
the thickness of the photoresist of the exposed portion in the
pixel region to maintain better uniformity and preventing the
cloudy Mura from appearing in the pixel region.

It needs to be explained here that, the technical solution of
increasing the distance between the driving circuit region and
the pixel region in the present embodiment is based on the
technical solution of the common electrode driving interface
pattern formed with slits provided by the above embodiment
of the disclosed technology. However, the technical solution
of increasing the distance between the driving circuit region
and the pixel region in the present embodiment may be
embodied independently, as shown in FIG. 3D. In FIG. 3D,
the common electrode driving interface pattern 61 is a com-
mon electrode driving interface pattern as that in the conven-
tional technology, that is, without slits, and the distance d1
between the driving circuit region and the pixel region (In the
drawing, the solid line is the position of the driving circuit
region according to the embodiment of the disclosed technol-
ogy) is equal to or greater than 3 mm, which is greater than the
distance d2 in the conventional technology (in the drawing,
the dotted line is the position of the driving circuit region in
the conventional technology). That is, the structure as shown
in FIG. 3D may also reduce the influence of the driving circuit
region on the concentration of developing solution of the
adjacent pixel region, guarantee the uniformity of the con-
centration of developing solution throughout the pixel region,
maintain the uniformity of the thickness of the photoresist in
the pixel region after exposure and development, avoid or
prevent the appearance of the cloudy Mura in the pixel region,
and further improve the yield and quality of the array sub-
strate.

The manufacturing process of the array substrate of the
present embodiment is provided in the second embodiment.

Second Embodiment

According to the present embodiment, a manufacturing
method of the array substrate comprises the following steps.

Step 401: sequentially depositing a transparent common
electrode thin film and a gate metal thin film on a base sub-
strate, and forming a pattern comprising a transparent com-
mon electrode, a gate line, a gate electrode, a common elec-
trode driving interface pattern and a gate line driving interface
pattern through a photolithography process (patterning pro-
cess), wherein slits are formed in the common electrode driv-
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ing interface pattern, and the respective portions of the com-
mon electrode driving interface pattern divided by the slits are
connected with one another;

Step 402: sequentially depositing a gate insulation layer
thin film, an active layer thin film and a source and drain metal
thin film on the base substrate formed with the above pattern,
and forming a pattern comprising a gate insulation layer, an
active layer, a data line, a data line driving interface pattern, a
source electrode and a drain electrode through a photolithog-
raphy process;

Step 403: depositing a passivation thin film on the base
substrate formed with the above patterns, and forming pattern
comprising a passivation layer and a passivation layer via
through photolithography process;

Step 404: depositing a pixel electrode thin film on the base
substrate formed with the above patterns, and forming a pat-
tern comprising a pixel electrode through a photolithography
process, wherein the pixel electrode is connected with the
drain electrode by the passivation layer via.

The patterning process in the present embodiment gener-
ally comprises coating photoresist, exposing and developing,
etching and removing photoresist, and so on; and a positive
type photoresist is used for example, an exposed portion will
be removed in development, and an unexposed portion will be
retained in development. A detailed description is made to the
patterning process of the present embodiment by taking the
step 401 as an example. An example of the step 401 comprises
the following sub-steps.

Step 4011: sequentially depositing a transparent common
electrode thin film and a gate metal thin film on the base
substrate, wherein the transparent common electrode thin
film for example is indium tin oxide (ITO), indium zinc oxide
(IZO) or the like;

Step 4012: coating a layer of photoresist on the above thin
film;

Step 4013: performing exposure on the photoresist by
using a gray tone or half tone mask plate, and sequentially
performing developing, to form a photoresist pattern com-
prising a completely exposed region, a partially exposed
region and an unexposed region. In the common electrode
driving interface pattern of the present embodiment, slits are
provided in the mask plate for exposure adopted by the
present embodiment at the positions corresponding to the slits
in the common electrode driving interface pattern, that is, the
slits on the common electrode driving interface pattern cor-
respond to the completely exposed region.

Step 4014: performing a first etching to remove the gate
metal thin film and the transparent metal thin film in the
completely exposed region to form a pattern comprising the
gate line, the gate electrode, the common electrode driving
interface pattern and the gate line driving interface pattern;

Step 4015: performing ashing treatment according to the
thickness of the photoresist of the partially exposed region
(corresponding to the pixel region) to remove the photoresist
in the partially exposed region and partially remove the pho-
toresist in the complete opaque region;

Step 4016: performing a second etching to remove the gate
metal thin film in the partially exposed region to form a
pattern comprising the transparent common electrode;

Step 4017: removing the remaining photoresist in the unex-
posed region.

So far, the first patterning process is accomplished, i.e., the
step 401 ends here. The patterns comprising the transparent
common electrode, the gate line, the gate electrode, the com-
mon electrode driving interface pattern and the gate line driv-
ing interface pattern are formed by the above steps.
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Since the other steps are similar to the step 401, the detailed
description to them is omitted for simplicity. According to the
manufacturing method of the array substrate provided by the
present embodiment, a common electrode driving interface
pattern having slits can be obtained. The consumption of
developing solution in manufacturing such structure reduces
the influence of'the driving circuit region on the concentration
of developing solution in the pixel region, improves the uni-
formity of the concentration of developing solution in the
pixel region, allows the photoresist after being exposed and
developed in the pixel region to have an excellent uniformity,
avoid or prevent the appearance of the cloudy Mura in the
pixel region, and finally improves the yield and quality of the
resultant array substrate.

Further, it should be noted that the manufacturing method
of'the array substrate of the present embodiment can produce
an array substrate on which slits are uniformly distributed in
the common electrode driving interface pattern by using a
half tone or gray tone mask plate in the patterning process. In
this way, it can be guaranteed that the common electrode
driving interface pattern has good quality.

Moreover, the slits in the common electrode driving inter-
face pattern of the array substrate may be implemented in a
shape of rectangular, round shape, elliptical shape or polygo-
nal shape or the like.

In the technical solution of the embodiment, the common
electrode driving interface pattern, the gate line driving inter-
face pattern and the data line driving interface pattern consti-
tute the driving circuit region; the gate line, the data line, the
active layer surrounded by the gate line and the data line, the
gate electrode, the source electrode, the drain electrode, the
passivation layer, and the passivation layer via hole form the
pixel unit of the pixel region. In addition, in the array substrate
obtained through the method of the present embodiment, the
distance between the driving circuit region and the pixel
region is equal to or greater than 3 mm. Compared with the
conventional technology, the increased distance between the
driving circuit region and the pixel region can further reduce
the influence of'the driving circuit region on the concentration
of developing solution in the pixel region, guarantee the uni-
formity of the concentration of developing solution in the
pixel region, maintain an uniformity of the thickness of the
photoresist after being exposed and developed in the pixel
region, avoid or prevent the appearance of the cloudy Mura in
the pixel region, and further improve the yield and quality of
the resultant array substrate.

Third Embodiment

The present embodiment provides a liquid crystal display,
which comprises an outer frame, a liquid crystal panel and a
driving circuit and so on. The liquid crystal display comprises
a color filter substrate, an array substrate and a liquid crystal
layer filled between the color filter substrate and the array
substrate. The array substrate is according to any embodiment
of the disclosed technology, and may be produced by using
the manufacturing method according to the embodiment of
the disclosed technology, thus the detailed description is
omitted here. In addition, the outer frame is used to fix and
protect the liquid crystal panel. The liquid crystal panel is
connected with the driving circuit after the liquid crystal
panel is accommodated in the frame to obtain the liquid
crystal display of the present embodiment.

Since the liquid crystal display of the present embodiment
has the array substrate provided by the disclosed technology,
it reduces or prevents the appearance of the cloudy Mura in
the pixel region and has better display quality.
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It should be explained finally that the above embodiments
are only used to explain the technical solution of the disclosed
technology, and it is not intended to limit the technical solu-
tion of the disclosed technology. Although the disclosed tech-
nology is described in detail with reference to the forgoing
embodiments, those skilled in the art should understand: they
still may make modifications to the technical solution
described by the forgoing embodiments, or make equivalent
substitution to some of the technical features. All such modi-
fications or substitutions will not make the nature of the
corresponding technical solution depart from the spirit and
scope of the technical solution of various embodiments of the
disclosed technology.

What is claimed is:

1. An array substrate, comprising:

a base substrate comprising a pixel region and a driving
circuit region;

wherein the pixel region is a display region and the driving
circuit region is provided outside the pixel region,

wherein the driving circuit region formed on the base sub-
strate comprises a common electrode driving interface
pattern, and a gate driving interface pattern and a data
line driving interface pattern, which are directly con-
nected with the common electrode driving interface pat-
tern, and

wherein the common electrode driving interface pattern
provided in the driving circuit region comprises slits
therein and portions of the common electrode driving
interface pattern divided by the slits are connected with
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one another, and the common electrode driving interface
pattern in the driving circuit region and a transparent
common electrode in the pixel region are provided in a
same layer.

2. The array substrate according to claim 1, wherein the
slits are uniformly distributed in the common electrode driv-
ing interface pattern.

3. The array substrate according to claim 1, wherein a
shape of the slits is selected from the group consisting of a
rectangular shape, a round shape, an elliptical shape, and a
polygonal shape.

4. The array substrate according to claim 1, wherein a
distance between the driving circuit region and the pixel
region is equal to or greater than 3 mm.

5. A liquid crystal display, comprising:

an outer frame,

a liquid crystal panel, and

a driving circuit,

wherein the liquid crystal panel comprises a color filter

substrate, an array substrate according to claim 1, and a
liquid crystal layer filled between the color filter sub-
strate and the array substrate.

6. The array substrate according to claim 1, wherein the
common electrode driving interface pattern and the transpar-
ent common electrode are the same material.

7. The array substrate according to claim 1, wherein the
common electrode driving interface pattern and the transpar-
ent common electrode are each one of ITO and 1Z0.
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